It is known that if complete spectral data are provided, the potential function in a Sturm-Liouville operator is uniquely determined almost everywhere. If two such operators have spectra that differ in a finite number of eigenvalues, then the corresponding potential functions will no longer be the same. However, as is demonstrated when the nonidentical eigenvalues are almost equal, then the corresponding potential functions will also be nearly equal almost everywhere. Furthermore, if an operator and its spectrum are given and the potential is presumably known and if a second operator is defined in such a way such that its eigenvalues agree with the eigenvalues of the first operator except for a finite set, then the potential corresponding to the second operator can be explicitly found by solving a set of nonlinear ordinary differential equations. Lastly, it is shown that the procedures discussed here and the Gelfand-Levitan procedures are significantly different, and in fact that the Gelfand-Levitan procedure is almost certainly not well posed.
The inverse Sturm-Liouville problem concerns itself with the determination of a potential function q(x) from spectral data. Let [1] where q(x) is integrable on [0, 1] . L is a self-adjoint operator acting on L2(0,1). Borg showed in ref. 1 that the spectra of (L; a-,,) and (L; ai,-y) uniquely determine q(x) almost everywhere if sin ( yB-A) # 0.
In ref. 2 , a connection was established between potentials q(x) and 4(x) whose spectra differ only in finitely many points. More precisely, let (L, a,13) denote an operator of type 1 with q replaced by A, and assume that the spectra of (L; a,"y) and (L; a,'y) are identical, but that the spectra of (L; a,#) and (L; a,3) differ in finitely many points. Let Xi be the eigenvalues of (L; a,(3) and As be those of (L; a,4). Let If q(x) and 4(x) are symmetric about the midpoint x = i, the problem simplifies. In particular, if then also f. = -a, no knowledge of the spectrum (L; a,-y) has to be assumed. Also, Theorem 1 can be modified to cover the case where the operator Lu is the form Lu = -pxu [6] which arises in the theory of the vibrating string.
The method used in proving Theorem 1 can be refined to prove THEOREM 2. Let 4(x) be a potential with known spectra corresponding to the problems (L; a,#) and (L; a,'y). 
where q(x + 1) = q(x). For q(x) = 0 all eigenvalues but the lowest are double eigenvalues. If one of those is changed into two simple eigenvalues q(x) necessarily becomes an elliptic function.
An alternate approach to the inverse spectral problem is via the Gelfand-Levitan procedure (refs. 4 and 5) . There q(x) can be determined not by two spectra, but by one spectrum and the normalizing constants associated with the eigenfunctions. That procedure allows one to deduce the changes that occur in q(x) if one or several normalizing constants are changed. But a change in a single normalizing constant will change all eigenvalues in a second spectrum. In the case where q(x) is symmetric about the midpoint a change in a single normalizing constant leads to a nonsymmetric q(x).
Also the Gelfand-Levitan procedure is not well posed.
The prescribed data lead to a determination of fox q(t)dt.
One can show that small changes in the normalizing constants lead to small changes in q(x) itself. The above discussion indicates that the results reported on here are indeed significantly different from earlier known results.
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